Background: There have been many controversies with regard to the validity of different clinical parameters in the prediction of Orthotopic Liver Transplant (OLTx) outcome. Aim: The aim was to test the validity of different clinical parameters in the prediction of the outcome of Orthotopic Liver Transplant (OLTx) at King Abdulaziz Medical City, Riyadh, Saudi Arabia. Methods: A retrospective study of the different clinical parameters of 25 cases of End Stage Liver Disease (18 males and 7 females) ages from 11 to 70 years was done. These parameters were: operative duration (incision to skin closure time), highest and lowest Heart rate and Mean arterial pressure during the procedure, estimated blood lost, lowest Oxygen saturation. Biophysical outcomes were collected: lowest Platelets and Fibrinogen, highest Lactic acid, INR and Creatinine, Age of the patient and Warm ischemia time. The outcome in terms of major complications and / or death was correlated with these parameters. Receiver operating characteristic curve was applied to identify the validity of each parameter. Results: Highest INR was only parameter significantly associated with outcome of OLTx within 30 days (p = 0.044, c-index = 0.78). The value of 3.4 was the optimum cut off point giving the best validity for prediction of outcome" with 67% of sensitivity and 88% specificity " Conclusion: INR is the only predictor associated with major complication or death within 30 days post OLTx at cut of level of > 3.4
INTRODUCTION
Liver disease is a major health problem in Kingdom of Saudi Arabia with Hepatitis B accounting for 49.3% and Hepatitis C about 40.7%.Approximately 20% of Hepatitis C infected individuals progress to end stage liver disease. 1 Tranplantation has become the standard for end-stage liver disease over the past three decades. 2 
Organ Transplant
Programs have been successful since early 1990s in the Kingdom of Saudi Arabia. 3, 4 Although Liver Transplantation has changed the outcome of patients with end-stage liver disease (ESLD), the limited availability of organ in the face of large demand leads to long waiting lists. 5 The need for a suitable method of prediction of mortality from end-stage liver disease from the perspective of liver transplantation has been emphasized, so the patient likely to live shorter gets the organ earlier than a patient who would live longer. 6 Several scoring systems have been described to evaluate prognosis of patients with ESLD and also to predict outcome after liver transplant. 7, 8, 9, 10 
METHODS
We collected perioperative data in Liver Transplant patients from Medical Records Department, after approval of the Institutional Review Board at King Fahd National Guard Hospital, Riyadh, Saudi Arabia. Files of 50 patients could be traced and only 25 files revealed complete data and were included in the study Recipients intra-operative variables: Duration of surgery, heart rate and mean arterial pressure(highest and lowest values),oxygen saturation(lowest values),warm ischemia time, estimated blood loss, platelet and fibrinogen levels,INR,creatinine and lactic acid levels, were recorded. The age and associated co-morbidities were also considered. Patients with malignancies were excluded.
Primary outcome of this study was death and major complication within 30 days after the surgery. The following events were defined as major complications: Acute renal failure, acute graft rejection, re-exploration due to leak of artery/bile duct system, cardiac arrest requiring CPR, pulmonary embolism, stroke, pneumonia and sepsis. Patients having complications categorized in the database as "other occurrence "were reviewed individually to determine the severity of complication.
STATISTICAL ANALYSIS
All analyses were performed using SPSS software program version 17.0. Mann-Whitney test and Fisher Exact test were applied as appropriate, Variables that were significantly associated with major complication or death, in the bivariate analyses, became our candidates for applying the receiver operating characteristic (ROC) curve, striving for the predictive power. For all patients, all values of the different parameters, including the duration of operation and age, were cross classified according to their outcome status ( no or minor complications & death or major complications), and by various cut-off points along the range of each parameter, above which patients may die or have major complications. From these tabulations, the sensitivity, specificity and predictive values were computed for each parameter at each cut-off point.
RESULTS
We reviewed 50 patients of which only 25 (18 males and 7 females) ages from 11 to 70 years, had sufficient data in anesthesia records and file to enter this study. Major complications occurred within 30 days in 7 of these 25 cases (28 %) including 3 deaths (12 %). 
DISCUSSION
The misclassification of the patients who undergo Orthotopic Liver Transplantation (OLTx) in terms of outcome based on the values of different laboratory parameters tends to result in false reassurance, and/ or false warnings. However, the misclassification in the present study was in favor of false reassurance rather than reassurance, with 12% of patients misclassified as favorable outcome.
The need for OLTx is predicted by clinical assessment based on the Model of End-stage Liver Disease (MELD) and Child-Turcotte-Pugh (CTP) score. 13, 14 Whether MELD predicts survival after OLTx is controversial. 15 MELD describes hepatic and renal parameters but does not reflect mortality and morbidity influencing factors of the recipient, which are of equal relevance in determining the outcome after OLT. 16 Although large number of studies vote in favour of MELD as a reliable measure of mortality risk in patients with ESLD and suitable for use as a disease severity index to determine organ allocation priorities. 17 However the hunt for more reliable predictors of outcome continues. In one study creatinine was found as the only variable to be an independent predictor of survival. 18 Another study suggested that Age,pre OLTx creatinine and cholinesterase as predictors of short term post OLT survival and may be helpful as a bedside score in pre OLTx clinical management, outcome prediction and decision making. 19 In a pediatric liver transplant study, it was mentioned that the prognostic criteria for mortality in pediatrics are less well defined compared to the adult population, although significantly elevated INR of 4 and above carries a high chance of death and liver transplantation should be considered at this stage. 20 All scoring systems used in clinical practice related to OLT have not shown any scoring system as a predictor of survival during OLTx. 21 In our study we looked into the possible correlation between various peri-operative clinical parameters and the post liver transplant survival. The relatively good level of sensitivity and specificity found in this study for the INR at cut off level of 3.4 suggest that this parameter could be potentially useful. Its sensitivity of 0.67 will result in false reassurance in 33% while its specificity of 0.88 will result in a false warning in 12%.
The study might have sources of considerable measurement variability. We took data from electronic anesthesia records which record vital signs every 3 minutes. For any given patient, there can be artifacts in automatic readings. Blood loss estimation can be similarly imprecise. Also the laboratory values are usually taken every hour, so the peak of each variable can easily be skipped.
From the collective findings of this study and taking into account its limitations and small sample size, it is considered preliminary and suggested for potential validity of advantage of highest INR at the specified cut off point.
CONCLUSION
Findings of this study highlight that only peri-operative INR greater than 3.4 is significantly associated with major complications or death within 30 days post Orthotopic liver transplantation. However further studies to confirm these findings are recommended.
